Abstract-We show that oblivious transfer can be seen as the (see Figure 2) . He showed that there exist certain inequalities classical analogue to a quantum channel in the same sense as (now called Bell inequalities) that cannot be violated by any non-local boxes are for maximally entangled qubits. local system, but which are violated when an EPR pair is
The behavior of &b-) is, hence, non-local. It is important to (01) -10)) (1) note that non-local behavior, although explainable classically only by communication, does not allow for signaling. In The state &b-) has the property that when the two qubits order to understand non-locality and its consequences better, are measured in the same basis, the measurements lead to per-Popescu and Rohrlich [10] have introduced a "non-locality fectly anti-correlated results even when the two measurement machine," called non-local box or NL box for short. The events are spatially separated. The conclusion of [6] was that behavior of the NL box is inspired by the one of &b-), but it quantum physics was incomplete in the sense that it should is "more non-local" than the one of any quantum state. The be augmented by certain hidden parameters determining the (binary) inputs and outputs of the NL box are (U, V) and results of measurements. However, it was shown later by von (X, Y), respectively, and X and Y are random bits satisfying Neumann [15] , Gleason [7] , Specker [12] , Jauch and Piron [8] , Bell [2] , and Kochen and Specker [9] that such hidden- Fig. 1 . A two-party information-theoretic primitive, they will output. Since there is always a pair of inputs such that the output of the two players is wrong, they can achieve Bell [2] was the first to recognize that there exist pairs an accuracy of at most 0.75. If the players have access to an of measurement bases such that the resulting behavior is not EPR state &b ), they can carry out measurements in bases that local, i.e., cannot be explained by shared classical information are rotated with respect to each other by the angle of wr/8, and [3] is the simulation of sending a name of "multiplexing" and by Rabin [11] , is a primitive qubit over a quantum channel, using a shared EPR pair and two of paramount importance in cryptography, in particular two-bits of classical communication. Classical teleportation [4] and multi-party computation. In chosen 1-out-of-2 oblivious is the term used for the following reduction. Fig. 3 . Chosen I-out-of-2 oblivious transfer.
von Neumann measurements, this leads to a realization of classical teleportation with one use of an NL box and one bit of OT has been shown universal for multi-party computation, classical communication. When another weaker result, by i.e., any secure computation can be carried out if OT is Bacon and Toner [13] , is used stating that the EPR behavior available. An example is secure function evaluation, which under projective measurements can be simulated using one bit is an important special case of multi-party computation, and of communication, then one obtains the possibility of classical where a number of players want to secretly and correctly teleportation using two bits of classical communication. evaluate a function to which each player holds an input; here, II CONNECTION BETWEEN OBLIVIOUS TRANSFER AND "secretly" means that no (unnecessary) information about the QUANTUM CHANNELS players' inputs is revealed.
In this note, we are interested in OT from the viewpoint In this section we show that-instead of one NL box and of communication complexity rather than cryptography. In one classical bit of communication-one oblivious transfer particular, the described reductions are not cryptographic: a (and shared randomness) is Bob's output is the bit ACKNOWLEDGMENT This work was supported by the Swiss National Science z @ sg(vB I+) @ 1 .
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